. Later, at SUP cis regulatory elements by characterizing SUP stages 11-12, septum expression decreases and GUS gene fusions. These studies show that the SUP gene staining starts to appear in the funiculus of developing has discrete upstream promoter elements required for ovules ( Figures 2H and 2L) . At stage 14, the SUP-GUS expression in stamen primordia in early stages and in construct continues to express in the funiculus of the the ovary in later stages. The promoter activity for ovules ( Figure 2I ). However, in these lines, no GUS stainstamen primordia is modulated by several positive and ing was observed in stamen primordia at stages 3-8 negative elements located in the transcribed and (Figures 2A, 2B , and 2E). 
Figure 1. Diagram of Various SUP Gene Deletions in the Transcribed Region and a Summary of the GUS Staining Results
The thick box represents the SUP protein-coding region. The transcription start sites and the restriction sites that were used for cloning are indicated in the top diagram. Major GUS staining patterns are represented by ϩϩ, ϩ, ϩϩ/Ϫ, and Ϫ. ϩϩ, ectopic staining in both whorl 3 and whorl 4; ϩ, normal SUP expression; ϩϩ/Ϫ, very weak but ectopic or no staining; Ϫ, no staining. The number of independent lines that showed the indicated pattern and the total number of transgenic lines obtained are indicated on the right. The rest of the plants showed no staining, with the exception that one line of construct # 5 and #9 showed only late expression and two lines of construct #11 showed an ectopic expression pattern at the early stages. The SUP regulatory regions in the transcribed region defined by the deletion analyses are indicated on the bottom.
with the level of SUP-GUS transcript accumulation, in
Inserting the uidA Gene at the 3 End of the SUP Gene Disrupts a Positive Regulatory Element situ hybridization experiments were performed by using GUS antisense RNA as a probe. Under the conditions in the Leucine-Zipper-like-Coding Region The original construct #1 with the uidA gene inserted in which endogenous SUP transcript is normally detected, no signal was observed in the stamen primordia 28 bp upstream from the termination codon did not induce GUS expression in early-stage floral primordia of stage-3 to stage-6 floral buds carrying construct #1, even though a signal in the developing ovary and funicuand therefore did not mimic wild-type SUP expression. One possible explanation for the absence of early-stage lus of ovules was observed ( Figures 2R and 2S ). In contrast, plants carrying construct #2 showed a relatively expression is that the uidA gene at the 3Ј coding region of the SUP gene disrupts a positive regulatory element. strong hybridization signal in both stamen and carpel at stages 3-6 as well as in the funiculus of ovules at Therefore, construct #3 with the uidA gene fused to the termination codon was generated (Figure 1 ). The GUS later stages (Figures 2T and 2U) Figure 1) . The 5Ј deletions up to Ϫ3000 (conpression, while the neighboring BglII-SpeI fragment struct #13, ClaI), Ϫ2000 (construct #14, PvuII), or Ϫ1200
(8242393-8242442 of chromosome 3) has no, or redun-(construct #15, AvaII) resulted in GUS activity in the dant, function. ovary at later stages but failed to exhibit GUS staining 5Ј race PCR and cDNA clones of SUP showed that in the floral primordia at early stages, while construct multiple transcription start sites are used in the wild-#2 confers GUS expression at both early and late stages type SUP gene from 8242281, 8242309, and 8242448 of (Figures 4, 5A-5C , 5E, and 5F). In contrast, transgenic chromosome 3 (Steve Jacobsen, personal communicalines for construct #16, with a deletion from Ϫ3000 to tion). These data suggest that construct #11 only main-Ϫ280 (AflII fragments), showed early-stage expression tains one of the three transcription start sites, while in floral primordia, but did not show GUS expression in construct #12 maintains all three. the ovary (Figures 5D, 5G, and 5H) . These results show These results suggest that in sup epigenetic alleles, that the upstream promoter element necessary for ovary methylation of the BanII-BglII region as well as the expression is located within Ϫ1200 to Ϫ280 (8240783-C-terminal part-coding region might block the positive 8242020 of chromosome 3) and that a distinct 2.2 kb elements in these regions and silence SUP expression region further upstream from Ϫ5200 to Ϫ3000 (8237177-at early stages. Demethylation of cytosines in these re-8239001 of chromosome 3) contains the promoter for gions would reactivate these elements for early-stage SUP expression. The negative elements may not be seearly-stage expression in floral organ primordia. 
